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ABSTRACT . ^ 

The study addresses itself to the evaluation of the 
net social benefits firom participation in vocational education at the 
senior hi^gh school level in the State o^ Ohio, Viewed as an 
investment in human capital, vocational programs were .evaluated in 
ord^r to* estimate the excess^ of social benefits over social costs' 
that acerue fro© training an individual in any of the programs 
offered. Benefits were measured in terms o^ (1) contributions to the 
value of goods and service^ produced in the economy over the 
individual's working ]^fetimfe as a result of completing a vocational 
program and (2) costs^. in terms of the value of the goods atid 
servic-es that had to be given up in order to provide the training. 
The results for t^ie sample vocational education planning districts 
w^re then used to obtain .similar ^sti mates -for the State's remaining 
103 vocational education planning districts* The computed estimates 
indicated that increasing the participation rate by senior high 
school students in vocational education programs to UO percent of 
average daily membership in all of the vocational education planning 
districts* would result in /a statewide increase in net social benefits 
amounting to a minimum of $108,918^528 and a maximum of $326^951^424, 
(Author/NJ) . ' ^ ' 
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• • PRF.F.ACE 

The purpose' of the ^economic analysis of publicly-financed programs 
.is to jissist d.e.cisioa~makers in the al locat ion of a-given of scarce 
resources among competing' uses> With a tiew to guiding the development of 
vocational education in, the State of Ohio, school distritts were organized 
into vocational -educatioti planning districts. Tlie-se vocational education 
planning districts differ iji si*::e, in or'gani zational form, in, the. voca- 
tional pi:ograms ^hey offer and in th? level bf their participation in 
vocationjal education; i»i'.e, in the percentage of .the average/ daiiy member- 
ship jenrcJlled ' in vocational programs. • , 7, 

The decision*on the (overall level of participation in vocational 
educatictn, as well. as the array of skill-training programs offered, is 
appropriately made in. the context" of ^expected Benefits and costs. This 
mon^ograph .repotts (jn 'a study that aims at contributing to knowledge indis- 
pensable tb thi^ decision process. 
• • • • • 

'A number of "individual s made valuable contributions to the study. 
Professors Douglas K» Adie and 'David C. Klingaman of th^. Department of 
Economics, and/ Professor. Robert S. . ^arcikowski of t>i^ Department of 
Education" Researchist at i^tics and Evaluation, assisted iri d^ta collection 
and *read and .commented^ on the manuscript. Professors Meno Lovenstein arid 
Svetozar f^ejovich of t4ie Department of Economics served as consultants. 
Discussions with Professor Ernst Stromsdorfef of Indiana University provided 
useful insights.* fir, John Pichler served as an. able general assistant in 
various aspects of the study including *data collection and computer work. 
Mr. Jeffrey Simmons proyided competent services in \)rocessing the data. | 
The manuscript wasv^kil Iful ly typed by.Mi^ss Marie Frontera and Ms. Bernie 
McGuire. * . • . , , ^ 

VT. Byr,l Shoemak^, Director, Dit?isi6n of Vocational Education for 
the State of Ohio,* and Mr/ Robert .D. Balthaser, Assistant Director, 
Research Survey, Education and Exemplary Programs, were a continuous source 
of assistance and support throughout the prbject.* M^. Dan L. Brown, Chi^f, 
Statistical Services, Ohio Department of Educatioji, and Mr. Jac*k Guti'lla, 
Coordinator, 'Information Systems in the Division of Vocational Education, 
and* their Staffs were.help^ul^ iji. prll^ixiing needed data. Special tharik^ 
must go'to'the administrators and ^-staff^ of ' the participating schools with- 
out whose cooperatibn ^this study would not have been possible. 
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statement of the problem: participation raies' and net benefits • 

frVi vocational education 

.A . ■ ■ •• 

A. Intvoduoti^n 

A major objective of the State of Ohio's plan for vocational education 
is to provide by 1974 a preparatory job training vocational program for 40 
per cent of all the high school youth 16 years of age and above (and vDtheir 
qualified groups), adjusted to 1977 to provide for 44.4 per cent of students 
at the lith and 12th grade level or 16 years of age and above, ^nd other 
qualified groups.^ 

The acquisition of vocational education involves costs and benefits tO) 
society at large as well as to the trainees themselves. Knowledge abdut the 
potential net benefits (i.e. the excess of benefits over costs) to society 
from increasing the percentage of senior high school students who receive 
job training should assist in the app]:opriate development of vocational 
education in the State. % 

With a view tc5' guiding' this development, school districts in Ohio have 
been organized into Vocational Education Planning Districts . These voca- 
tional planning districts differ in size, in the vocational program they 
offer ^and in organizational form. Of the total 107 vocational districts, 
33 are single .(individual) districts— the jurisdiction of the vocational 
planning district coincides with that of the school district; 16 are multiple 
(c&ntract) vocational district^, i.e. -each vocational planning* district is 
.made' up of a combination of school districts. The remaining 58 vocational 

planning districts are joint vocational school districts. 

> 

Vocational education planning districts vary ^n their participation 
rates, i.e. in the percentage of average daily' membership enrolled in voca- 
tional programs. In Fiscal Year 1973, the participation rate at the 11th 
and 12th grade level in gainful (job training) vocational programs (excluding 



^ Ohio State Plan for the Administration of Vocational ^Educatipn^ Revised 
1972, Depar;:ment of Education, State at Ohio, Columbus, O^iib, July 1972, 
p- 79: * • 



those for Special Needs) rangeS from' 6 .''IS per cent to a maximunr of .4T.85 
per cent. Th^ average for all vocational education planning districts was 
27.50 per cent. Including enroflmentr in Special Needs ^ programs the figure 
was 28.93 percent. . Table 1 lists the' 107 vocational education planning 
districts by organizational form {Bingle^ multiple^ and joint vocational 
school district) y ^nd shows their, ,Fiscfirl' Year 1973 participation rates at 
the llt\} and 12th grade level in the following vocational education areas 
(which include all job training vocational education programs other than 
Special Needs): Agri^^J:ural Education^ Distributive Education^ Health 
Occupatio^ns^ Home Economics (Gainful), Business and Office Education, and 
Trade and Indus^ial Education, . - ' 

Net; benefits from vocational education in each vocational education 
planning district depend ujlon th§ planning district's participation rate. 
However, net benefits differ among vocational programs, as well as among 
schools as producers of voca^ichial education^' Therefore, any gain from 
increased participation within'a vocational e\ucatj:ori {jiannipg district 
necessari-ly relates to the composition of vocational educatiop (i.e. the 
distribution of participants among vocational programs) as well as to the 
over-all increase in participation.^ 
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STATEMENT OF OBJECTIVES: MEASUREMENT OF NET BENEFITS FROM( 

PARTICIPATION IN VOCATIONAL EDUCATIOlT' ; 



( 



In order to ^^ovide estimates of the net benefits from increased 
participation ija vocational education in Ohio's vocational education ^ 
planning districts, the study seeks t© achieve the following objectives: 

^ .(1) Estimate the to^ial net social benefits from vocational programs 
offered at the Iflth aod 12th grade levels on the basis of enrollment during 
fiscal Year 1973 in each of- four sample vocational education planning 
iistricts. . * 

(2) Estimate the total net social benefits that would'accrue from 

f 

increasing enrol],ment in vocational programs at the 11th and 12th grade 
levels to 40 per cent of the average daily membership in these grades in 
each of the sample vocational education planniag districts. ✓ 

(3) . Based on results obtained from the sample districts, estimate 
for each of^ Ohio's 107 vocational education planning districts: (i) the 
total net social benefits from Fiscal Year 1973 partiaipation and (ii) the 
potential tnovease in these benefits that would come about as a result of 
increased enrollment in vocational programs to 40 per cent of the average 
daily membership in the llfch and 12th grades. 

(4) Since all Of these estimates will be based on the contribution of 
individu5^1 vocational programs to net social benefits, the abs<2^1ute as ' 
well as the relative economic *value of ;^e array of vocational programs 
will be. provided. , 
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DE6CRIPTI0N OF ACTIVITIES: THE SAMPLE DATA, DESCRIPTIO>N ; 

AND SOURCES • / 

» * 

A. The Sample ' . ^ - 

■ , * ^ • ■ .... 

-A sjaopje-^of four voiza^ional education planning cfistricts was selected 
for the study: (A) a single (individual) vocational district, Toledo. City 
School District, with a Fiscal Y6ar 1973 average daily membership (ADM) of 
8,082 in the 11th and 12th grades. (B) k^multiple (contract)V vocational 
district. Mentor Exempted Village and Willonghby-Eastlake School Districts, 
with an 11th and 12th grade ADM of 5,446. (C) A small joint, vocational 
schdol planning district. Lake County Joint Vocational School District (JVSD) , 
with an ADM of^ 2,129 in the 11th ^and X2t\^ grades. (D) A large joint 
vocational setooZ- planning d^istrict, Penta bounty JVSD, with an ADM pf 
5,736 in the 11th and 12th grades. The four sampie planning districts and 
their member schools and/or school districts are listed in Table 2. 

B. The Data: Description and Sot4rces 

Three sources of data were utilized l^n the study: 

1' Schools and school districts in the four sample vocational education 
planning districts . 

Project investigators visited each of the schools and/or school 
district offices in the sample planning districts and held discussions 
with school superint^dents and members of the administrative staff about 
the financial and counselling aspects of vocational education and the 
organizational relationships of vocational education planning districts. 
These discussiona'^proved to be very helpful in interpreting the data which 
were 'subsequently provided* by school* system officials. These data included: 
(i) Cost Statement—itemized detailed financial statement of school 
expenditures incurred 'during the two budgetary years 1970-1971 and ]^ 71-19 72. 

- .10 . " 



^ TABLE 2 



LIST OF SA>tf*LE VOCATIONAL EDUCATION PLANNrNG DISTRICTS 
AND-MtMBER SCHOOL DISTRICTS .AND/OR SCHOOLS 



Vocational Education Planning District 

Single Planning District' 



Member School Districts and/or Schools 



* Toledo City School District 
Toledo, Ohio 



Multiple Flantiing DistHcP 



1. Bowsher High School 
2» Devilbliss High. School 
3- Libbey High School 

4, ^acomber' Vocational Technical 

High School 

5. Rogers High School 
v6/ Scott High School 

7. Spencer Sharpies High School 

8. Start High Scho61 

9. ^Waite High School 

10. Whitney Vocational Technical 
High-' School 

11. Woodward High School^, ^ 



Mentor Exempted Village^^and 
Willoughby-Eastlake School 
Districts 

Mentor, Ohio * % 



1. Fairport Harbor Exempted Village 

2. Merrtor Exempted VilLage Schopl 
District 

3/ Pairiesville City School District 

4. WicUliffe City School District 

5., Willoughby-Eastlake City School 

i District 



Joint Vocational Sohpol Planning Di^trict^ 



Like County Joint Vocational 
School District ^ ^ 

Painesville; Ohio , 



r 



1. Lake County Joint Vocational 
School Pistrict 

2. Chardon Local School District 
'3. ^Ktrtland Local School District 

4: Madison Local School District 

5. Painesville Local School District 

6. ^Perry Local School District 
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D. ' P^^nta County Joint Vocational 
School District 
. Perrysburg» Ohio 



2. 
3. 

■ 4. 
5. 

(1- 

8, 
9. 

10, 

11. 

12. 

13. 

14. 

15. 
16. 



Penta County Joint Vocational 
School ^ . ^ ' ♦ ' 

Anthony Wayne Local School District 
.^nton Carroll Satem L^cal School 
District . ' - ^ 

Bowling Green City Sthool district 
Eastwoo^d Local School District 
Elmwood Local School District 
Genoa Area L'ocal School* District 
/b^e Local School Cistrict 
MaihR^ CLty School District - 
Nortn^B^Uimore Lcr^cal School District 
Northwood'l?«^^l S-chool District 

Ostego Local Sctw^;^4J2^^st^^^^ 
Perrysburg Exempted vTtlrage 
School District 

Rossford Exempted 5/ill^age School 
District ' ♦C" 

■ Springfield Local 6ch"oi^*l District 
Woodmore Locals Scfioof'^Uistrict 
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^jiny Statement of Value ot Physical Property—a detailed listing of the 
value' of the school's* physical property (land, improvements, buildings, and 
equipment) itemized ^nd dated by year of acquis It i«oh'. Equipmen^t was 
clas^fied as either epeoific (for use in a particular vocational -program) , 
,or general (not 3{iecific to any program), (iii) Voaatvonal Program Beport. 
This included a llstitig, by title and by l>. S. Office of Education taxQnomy 
cpde, of all vocational programs offered in the school, Information pro- ^ 
vided by program included the following: number of trainees (number of 
vocational and academic students in the case of comprehensive schools), 
t length of the^ training. period^ number of graduates, number employed within 

one year of graduation, ^the median beginning hourly wage, and number of 
^^instructors (vocational and academic teacher^ in comprehensive ischools). 
.(iv) Trainee Questionmires . Trainees in eacH school filled out individual 
questionnaires*, lii addition to providing a. profile of vocational trainees 
byN program, (family background, geographical origin, future plans)^ the 
questionnaires supp"4ied data on earnings of trainees in the various programs^ 
from part-time-emplCyment during their training. : 

2. Unpublished Data Sourc es ' ' ^ 

Data on secondary vocational education . enrollment by planning district 
was prpvided by the Division of Vooatifnal Education. These data included*^ 
Fiscal Year 1973 enrollment ift each vocational educational planning district 
by sex, grade level, and vocational program. The Division of Vocational 
Education also provided data on Fiscal Year 1973 enrol^i^ent by grade level 
in each of Ohio's schools,;' These data wer^ collated and utilized in 
computing rates of participation in 11th and 12th grade vocational programs 
in each of Ohio's 107 vocational planning districts. 

3. Published Data Sources * * - « 

In addition" to the primary data listed above, use was made of the 
following published data sources: " • ' . ^ ^ 

(i) .U.S. Department .of 1-abor, Bureau of Labor Statistics, Annual 
An^Ba Wage Survey 1972. This., publication provided data on ranges of 
starting wa^e rates for^a number of *geographl,€^al areas in Ohio ))y occupa-* ^ 
tional titles. The data were , used 'to supplement data collected through 
*follow"-up studies by individual schools and Included in XM^ Vocational . 
Program Report, as described in l(^i) above. . * 



t • * 

(ii) U.S. Department (Jf Labor, The Length of Working Life for Males 
1900-1960, Manpower Report* No. 8, July 1963; and Work Li fe^ Expectancy and 
Training Needs of Women, -}A^npo\jex: Report No. 12, U.S. Department of Labor, 
May 1967. Data in these two publications on labor force participation 

' rates and survival probabilities were used in estimating lifetime earnings 
for male and female traJLnees in vocational programs. 

(iii) ^ate of Ohio, Department of Education, Division of Computer 
Services and Statistical Reports, Costs Per Pupil: Annual cos data by 
school 'district were used to calculate per pupil costs of academic education. 
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TECHNIQUES OF EVALUATION: FRAMEWORK OF THE ANALYSIS ; 
A, Vocational Education as Investment: A General Introduction ^ 

/ ' ^ . • . • • • 

l^jcational education is a form of investment in men and women — the 
human res^rce which, in combination with fion-^uraan resources, produces 
the economy's goods and services. In this context, ♦jjocational education 
perfoiniis the function of upgrading the supply of human resources and con- 
sequently enhances their contribution to the production of goods and 
services*^ 

As investment options, vocational education. programs m^y be appraised 

« * . • 

by utilizing cost-benefit analysis, a technique that allows ^he analyst to 

determine whether or not a' particular investment is worthwhile as well as 
how worthwhile one, investment is relative to another. 

Th^ concept of cost-benefit analysis reflects a rudimentary decision 
rule: a rational decision-maker- could be expected to undertake an activity 
oply if anticipated benefits exceed anticipated costs. The determination 
of benefits and cost^ however, is dependent upon the objectives\of the 
activity. Once the objectives are specified, benefits consist /)£. the con- 
tribution to the objectives tthat will emerge from the activity. Costs are 
what must be given up as a consequence of engaging in the activity ,& i.e. 
the "opportunity cost" of the resources usedt Benefits, therefore,' measure 
the contribution to the objectives; costs m^^ure the reduction in objectives 

The)vbjective8 of vocational education, like those of all forms *of 
edtlcTation,\^re multi-dimensiOnal. An all-encompassing goal $uch as 
improvement XoSi'^ell-being (or welfare) includes a number of components: 
First' , participants in the educational process enjoy education fttft lis own 
sake. Moreover^, education enables tho^e who participate in iy to achieve 

i • ' • y 

2 1 

For a discussion of the role of vocational and technical education in 
updating as will as upgrading the supply of labor,' se6 I. A. Ghazalah 
and Svetozar »^jovich, "The Economics of Vocational and Technical 
Education: A "Report on^Three Studies," Review of Social Economy ^ 
Volume XXXI, No. 2, Oc^ber 1973. 



fereater or more varied enjoyment in the future. Education, therefore, has 
an objective of future .as well as immediate use as a consumption^ good. A 
^^^Q^d possible oljjective of education is increasing the partTcTpation Q'f 
. individuals in society. The accomplishment of a personal goal -(completion 
Of an educational program) enhances self-confidence and acceptance thereby 
^ contributing to greaterTsocial participation • Third , education may Ijave 
the^objective of decreasing inequality in economic .apportunit^y by makings 
. it possible -for those who possess less non-hman wealth to increase their 
^hman wealth and thereby enabling them ^ improve their economic position. 
Fourth, education has a taajor objective o5 raising the productivity o^sioer 
and women as a human resource and consequently increasing the output of 
goods and services, inAhe economy • This renders education as an inv^ment 
good ig. addition to its value as a consumption good. 

An ideal evaluation of educational programs requires the specif ideation 
of a single functional relationship which uniquely encompasses all of^these 
^ objectives • The quantif icatiop of all vari^les in such a comprehensive 
-function remains beyond the realm af possibility, given the current state" 
of the art. Of necessity, therefore, the analysis must be narrowed to 
those variables tiiat are measurable in a common unit. 'Since vocational 
education is principally aimed at increasing the productivity oif^iuman 
' resources, this study will limit itself to an evaluation of vocational 
education as an investment goody i.e. in .terms of its contribution to the. 
objective of raising the output of goods and services in the economy as ' 
measured by the increase in the. earning power of participants in vocational 
education. \ 

Just as benet-Urs and costs of an activity should be evaluated in 
terms of the objective(s) of the activity, the decision-maker must be 
specifLed. It is i^ssential to determine whose objective(s) the |ictivity 
aims at achieving. Subsequently, the benefits and cost? are assessed as 
* they relate to the decisioij-maker . 

For purposes of this study investment in vocational education will 
be evaluated as a social decision. Costs^and benefits to society as a 
whole will be used*. 
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B. Vocational Education as Investment: The Criterion 

* 9 

Evaluation of society's investment in the vocational education of an 
• • 

individual requires* the use of an investtnent criterion — a measure that 
allows a determination of (1) whether or not the Investment is worthwl 
and CZ) how worthwhile is the investment relative to other investment 
options. ^ 

Training of an individual in e*2h vocational program may be viewed 
as an investment option. Decisions on inves'tment optionsN^nvolve three 
elements: aostsj benefits^ and time* Benefits (and often costs) of an 
invesr^ent occur thorough time. When the investment dec^^p^ton is 
contemplated, the b,enefits (and costs) that occur in the future mu^t be 
ref&t-ed to the present. Future benefits (and costs)^,have a lowei;^alue 
than the same benefits (or costs) available at present. This is due to 
two principal factors: Firsts, a dollar* available today will yield more 
than one dollar in the future due to the productivity of investment. 
Consequently, a future dollar mufet be valued as being worth less than a 
dollar today. Second j the principle of positive time preference. The 
ultimate purpose of economic activity is consumption. Since individuals 
dislike •postponing consumption, the value of a future dollar is less than 
that of d dollar availab*le today. The upshot of these two factors is that 
future ben^^its (and costs) from today's investment decisions must be 
discounted (evaluated in terms of their present worth) in order to give 
different weights to benefits and .costs' depending on the investment s time 
profile (magnitudes of benefits and costs during each period). 

, Since the purpose pi this study is to determine the net social 
benefits from investment in vocational education in Ohio 's Vocational 
education planning districts, the appjropriate investment criterion' is the 
Social Present Value* The social present value criterion measures the 
exct&ss of social benefits .from the investment over its social tosts with 
the proper weighting of benefits ahd costs according to the ap|ilicable 
time profile. 

Investment by society in the vocational -education of an individual 
involves social costs — the welfare foregone to society from the use of 
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resources in training the individual rather than in the production of 
other goods and services*. These costs constitute use of resources for 
the^ duration of an individual's training • Since the vocatLonal programs 
included in this study are at the 11th and 12th ^ade level and therefore 
' are one or two-year programs, all costs may be considered to occur in a 
single time period • Hence social aos^ts may be denoted by c" where the 

0 

subscript o refers to initial time period t , 
# 0 

Social benefits from investment in the vocational education of an 
\ individual constitute the contribution to the pbjective(s) of the invest- 
ment. In terms of the objective specifi^ed above (Section A), t^hese 
benefits are the ^increase in the economy's output of goods and services 
attributable to the individual's training in a given vocational , program. * 
The flow of future' benefits can be broken up into discrete mag^nitudes* 
For example B^, could stand successively for the -total 

lyhefits expected during the first year following completion of a voca- 
/tional program; the total benefits expected durin'g the next year, year 2; 
the total ^nefits expected during year 3; and so on to the total benefits 
expecte^ in the final or n*^^ year^ 

Computationally, an equation to obtain the , social present value is' 
as follows: , % * 

Bi B2 B3 . B 

(1+i) (1+i)^ (1+i)^ (1+i)" ° 

1 * 

whete V = soicial present value 
C = social costs 
B = social benefits- 
>i discount rate 

and subscripts 0; 1, 2, 3,'---,n refer to the number of 
periods (years) from the intital time period 0 to the 
final period n. 
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The social present value* (V^) of investment in' the'vocational educa- 
tion of an individual, then, measures the net contribution to the economy's 
output of goods and' services, attributable to the completion by that, 
individual of the particular vocational program* A»p<}sitive number for 
(i.e. any number greater than zero) imdicates that in an absolute sense 
the investment is worthwhile, i.e. the benefits derived exceed the costs. 

' Each of the three elements 'in the calculation: social costs, social . 
b.enefits and time plays a role in determining the soci^ present value, • 

•The relationship between benefits ajid time are particularly important. 
First, because both the length of time in »which benefits extend into the 
future and the shape of this benefit stream must be determined. Therefpre, 
in addition to estimating the benefits dur'ing--t^e first year (Bj^) and 
extrapolating thesa benefits for the following years (B2, B^, . . . ,B^) i't 
is necessary to ascertain the number of years in the future over which 
such benefits will continue to accrue, i,e, the number of years that n 
represents. The present value of a particular investment also depends upon 
the discount rate i used. In general we can^ determine the present value 
of a particular investment, for each conceivable rate of discount. The 
resulting relationship can be plotted as in Figure 1 wher^ the vertical 
axis measures the present value of the .investment in question and the 
horizontal axis measures i, the rate of discount. The present .value of 
the investment be^cbmes smaller the larger is the rate of discount i; hence 
•the negative slope of the curve. It will.be noted that the* negative slope 
crosses the horizontal axis and continues belbw it. This indicates that 
at discount rates above some critical rate of discount the present value 
of the \stream becomes negative. 

The literature on governmental investments contains competing pro- 
posals as to what rate of interest should be used to discount to a single 
point of time the estimated benefits (and costs) of public sector invest- 
ments. One such proposal holds that the rate should be determined by and 
be equal to the interest rate prevailing in the market for government bonds 
An alternative suggestion is that the rate chosen should be the one that 
represents the consensus of policy makers (or of society as a whole) 
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concerning what the social time preference really is or should be; A 
third alternative, which is adopted in this study, is to use as a discount 
rat^^e "opportunity cost" of the funds use'd in public investments, i.e. 
the^pportunities foregone as a ^tesult of the transfer of -funds from the 
private seator to the public sector*^ This should be equal to the 
marginal productivity of ,capital in the private sector. It is estimated 
that the "opportunity co^t" interest rate was in the 8 to 10 per cenf 
range during the decade of the 1960 's.^ A discount rate of 10 per cent 
was used in all computations made iti this study. 

At a given discount rate, the time profile of the present value of* * 
social benefits (for a hypothetical* investment in an individual in a voca- 
tional progranj) may be illustrated as in Figure 2. The present Value of 
social benefits, declines with the individual's age due to (1) decrease 
over time in the absolute level qt benefits as well as (2) discounting 
of future benefits which renders any given level of benefits of a low^r 
present value the farther in the future the benefits occur. 



^ See Stephen L. Margliti, "The Social Rate W Discount and the Optimal 
Rate of Investment," Qi4arterly Journal of Economics, February, 1963, 
pp. 95-112 • ^. Also see the comment on Marglin's article by Gordon 
Tullock, "Tfie Socfial Rate of Discount and the Optimal Rate of Invest- 
ment: Comment, i Quarterly Journal of EconomLcfs, May 1964, pp. 331-36. 

■X 

^ See Jack Hirshleifer, J.C. DeHaven and J.J'. Milliman, Water Supply: 
Economics^ Technology^ and PoUay , Chicago I960; and William J. Baumol, 
"Pn the Social Rate of Discount," American Economic TievieiO, September 
1968, pp. 788-802. 

^ See Jacob A. Stockfisch, "The Interest Rate AppljLcable tb Government 
Investment Projects," in Hearings before the Subc&^mmittee on Economy in 
Government^ Joint Economic Committee^ 90th Congress^ let Session (Wash- 
ington, D.C.: U.S. Government Printing Office, 1967), p. 137; and jU.S.' 
Congress, Joint Economic Committee, "Economic Analysis of P^iblic E:^pen- 
diture Decisions: Interest Rate Policy and Discounting Analysis,"^ 
ReporfXff the Subcommittee on Economy in Government, 1968, pp. 5ff.' 
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mSUn VALOE of social BKN^flTS » 
(At 10, per cent discount ratie) 
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{ C. Social Present Value: The Calculation 



1 



The social present value of providing vocational education was cal- 
culated oq the basis of two assumptions as to the alternative to invest- 
ment in the vocational education of an individual at the 11th and 12th 
grade level. Under the first measure, Social Present Value I, the social 
present value was calculated oh the assumption that except for enrollment 
in a vocatioi(^l program, the individual would have dropped out of high 
school and entered the labor market upon completion of the 10th grade. 
Social Present Value I, therefore, views training in .a vocational program 

.^asr an investment in high school dropout prevention and the computecf figure 
indicates the social present value of that investment. 

. The second measure. Social Present Value II, indicates the social 
present value of training in a vocational program in lieu of completing 
the 11th and 12th grades in an academic curriculum. The assumption in 
Social Present Value II y therefore, is that tf ' the individual had not, ^ 
enrolled in a vocational program, he or she would have completed an academic 

" high school education. In the calculation of both measures of social 
present value, it was assumed that the individual would not have attended 
post-secdndary institutions of learning, . ^ 

In addition' to the use of two measures of social present value based 
on the dropout and academic education alternatives, separate calculations 
were conducted for investment in the vocational education of males and 
females. Sex differences in labor market participation over the expected 
lifetime result in different profiles of benefits (i.e. /the magnitudes of 
benefits during each period) for males and females. Hence the^ social 
present value under both measures is different for the two sexes. 

As shown in Section B above, three factj&fs determine the social 
present valu2 of investment In the vocational education of an individual: 
Bocval costs J ^ocial benefits^ and time. Time influences the result in- 
three ways: (1) the number of periods (years) oyer which social benefits . 
occur, (2) the magnitude of social benefits during each period and (3) 
the discount rate — the rate" at which social benefits, wh*ch come to 
fruition in the future, are discounted* 
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All costs are conceptually identical: they are'opportuility costs- 
opportunities which cannot be pursued due to undertaking the particular ' 
investment option. They are divided into categories and treated separately 
merely because of measurement considerations. . 

Benefits -are measured by the increased earnings (and hence contri- 
bution to the economy's output of goods and services) attributable to 
investment in an individual's vocational education. Therefore ^t'L two 
•indices of wage rates and the per cent of time the vocational graduate . 
is employed are incorporated in the measure" of benefits. 

The following is an explanation of how the three components— costs , 
benefits, and time-were estimated for the calculation of both measures 
of social present value, Social Preselit Value I and Social Present Value 
II.- Table 3 provides a convenient summary, . ' ' 

a. Social Present Value I 



Under the dropobt assumption, vocational education is viewed as an 
investment in an individual who otherwise would have left school and 
entered the laboi^market upon completion of the 10th grade. Social 
Present Value I was calculated using the* fpllowing equation, which 
derives directly from Equation (1) 



^ where Social Present Value I 

•B = social benefits 



= social costs 



i = discount rate (10 per *cent) 
t \ 2^--,-,n 
^ where n = 47 years for males (age 19 to 65) 

and 44 years for females (age 19 to 62) 
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TABLE 3 

VOCATIONAL EDUCATION AS INVESTMENT: 
C^CULATJON 9F THE SOCIAL PRESENT VAI^U^ 



Social Present Value I 

\: SOCIAL COSTS ' , 

Definition: opportunity costs to 
society at large (welfare foregone, 
to society from the use of resour(!es ' * 
in the vocational program rather than 
, in the production of other goods and 
services) . 

Components : * 

(i) Direct Costs: costs incurred by 
the schooly providing the specific voca- 
(;ional training: 

a. current costs 
* b. -capital costs 

(ii) Indixect Costs: opportunity costs 
of non-school inputs:'^ * 

a, foregone earnings of the 
. ' trainea duriilg training 



Social 'Present Value II 



1. SOCIAL COSTS 



Definition: opportunity costs to» 
society at large (welfare fpregone 
to society from the use of resources 
in the vocational program ratRer than 
in the production of other gootis and 
services) * 



Components: 

(i). ^ Direct Costs: costs incurred by 
the school in ptoviding the specific 
vocational training over and above the 
cost that would have been incurred by- 
an academic high school: 

a, current costs 

bft capital costs 

/ 



2. 'SOCIAL BENEFITS 



Definition: welfare gained by society 
at large from the individual's training 
in the vocatipnal program- 

Components: . . . 

1, increased output attributable to 
the individual's training in the voca- 
tional program. 



3. TIME 

Definition: lifetime of the investment, 
i,e., the number of time periods (years) 
during wHich the flow of benefits and 
costs is expfected to occut» 



2. SOCIAL BENEFITS . 

Definition: welfare gained by society 
at large from the individual's training 
in the vocational program. 

Components: 

1* output attributable to the individual 
training in the vocational program over 
and above the t5utput that would have been 
realized had the in4ividyal completed an 
academic high school education. 

3, JIME 

Definition: lifetime of the investment, 
i,e., the number of time periods (years) 
durMg which the flow of benefits and ^ 
costss^is expected, to ocdur. 
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J. 



Components : 

1. .Cost^ considered to be incurred 
in a sfngle time period (the initial 

.time period t )• 
« < o 

2/ Benefits considered to recur o^er 
the working lifetime of the individual 
/up to the age of 65 for males, 62 for 
temales). 



V 



Components: 

1* Costs considered to be incurred 
in a single time period (the initial 
time 



^ejiod 



*2. Benefits considered to occur over 
the five years following graduation from 
the vocational ppogram. 
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(i) Social Costs • 

Social cost^ tC^) are the costs of investment to society at large • 
They include direct costs (t^ose incurred by the school system), and 
indirect costs (costs of non-sch6ol inputs). 

^ Dii^ct costs comprise current (operation and maintenance) costs and 
capital c^sts (costs of sites, buildings and equipment)- The school's 
total current costs per annum were calculated from each school *s Cost 
Statement, The current costs of each vocational program were computed by 
allocating the school's tot^l current costs on the basis of the ratio of 
the number of 'teachers in the program to tjie total number of teac^iers in 
the s^chool. The average annual current c?c>st \ (annual current costs per 
vocational program trainee) was then obtained- by dividing the program's 
current costs by the number of trainees in .the program. The average 
capital cost (capital costs per vocational program trainee) per anniHn 
v)as ^calculated by first determining each program's annual capital depre- 
ciation (assuming a 25-year lifetime for buildings and a 10-year lifetime 
for equipment) and dividing thia figure by the number of trainees in 
each prpg^jam. The average direct cost (direct cost per trainee) was ' 
then computed for each program by adding the average annual current cost 
and average capital cost and multiplying the sum by the number of years 
3pent by a trainee in the vocational program, * ^ 

Indirect costs represent the foregone earnings of the trainee. They ^ 
measure the value of output oh goods and services that the trainee would 
have contribute^ to th^econoiy for the duration of the training — if he 
or she had entered J:he labor-market instead of participat'ing in the voca- 
tional program; Tlits cost of foregone output was calculated by subtracting 
from "the annual pptential earnings as a high school dropout, the annual 
earnings from part-time employment during training and multiplying the 
\iifference by the number of years spent by the trainee in the program. 
Potential dropout earnings were calculated by assuming* an 80 per cent 
employment .%rate at an hourly wage, of $1,65 (the federal minimum wage). 
The average* annual earnings /tom part-time employment during training 
were calculated using questionnaire data supplied by trainees in eacH of 
the vocatipnal programs and schools in sample vocational education 
planning districts, 
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Finally V the average (i.e. per trainee) social cost (C^) was obtained 
by summing the average (per trainee) direct and indirect co^ts. 

(ii) Social Benefits > , 

Social benefits were considered to.b*e the difference between expected 
earnings of ^ graduate of a specific vocational program and an individual 
with a 10th grade schooling over the working lifetime— until age 65 for 
males, and age 62 for females. 

Social benefit.s for the first year following graduatipn (B^) were 
calculated by subtracting estimated yearly earnings as a high school 
dropout with 10th grade education (at an hourly wage of $1.65 and an 
employment rate of 80 per cent) , from the average first year earnings for 
graduates of the specific vocational program. The latter figure was 
calculated using wage and employiient rates obtained from school follow-up 
studies and data collected by the Bureau of Labor Statistics. U.S. 
Department of Labor. 

In calculating socia-1 benefits for subsequent years (B2, )\ 
it was assiimed that wage rates of vocational graduates increase at aff' 
annual rate of 3 per gent. For each sex and at each age the employment 
rate was adjusted by a factor indicating the probabilities of survival 
and of labor force participation as estimated by the U.S. Department of. 
Labor. A higher rate of growth in wage rates was applied to dropouts at 
the completion of the 10th grade such that the gap between earnings of " 
dropouts and vocational graduates at the end of the working lifetime 
diminishes to 15 per cent of its level in ypar 1 (the first year following 
graduation). The rationale behind the assumption , of a narrowing -of the 
earnings differential is (1) the availability of on-the-job training 
which tends to pake up partially for the initial difference in productivity 
between dropouts and vocational graduates, and (2) the role of labor unions 

M.S: Department of Labor, Bureau of Labor Statistics, Annual Avea Waae 
Surveys, 1972. ^ . ' ^ . 

^ Stuart Garfinkle, The LengtK of llo)?png Life for Males 1900-1960, 
Manpower Report nAs 8,-U.S. Department, .of Labor, July 1963; ^nd Work 
Ltfe Bxpektanay and)fraining Needs erf ^IfShien , Manpower Report No. 12, . 
U.S. Depaj3£iiient_^|;/,abor,';May 1967. >'l,:'* 
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in decreasing the differences in remuneration for thfe two groups • The 
magnitude of the earnings differential at the age of retir^ent was 
selected to approximate the change in the graduate-dropout- earnings 
differential over the working lifetime based on the Morgan\and DaVid 
estimates of earnings by age and educa^tion. \ 

b. Social Present Value II ' ^ 

In this measure of social present value, trainfiig an i-ndividual in 
a vocational program is viewed as an alternative to investment in that 
individual through an academic/curriculum, • 

The social present value (V^) was calculated using the foll^owing *^ 
equatioij: ' * ' ^ 



t=n 
Z 
t=l 



(1+i) 



-t 



(3) 



where V 

I 

B 



i 
t 



Social Present Value II 

social benefits 

social costs - 

discount rate (10 per cent) 

1, 2,--.,n 

where n = 5 years 



(i) Social Costs * 

Social costs the costs to society of investment in the indivi- 

dual, in j^his case amounts to the difference in cost to the public 
educational system of providing training in a, particular vocational pro- 
gram and of ^providing education in an academic curriculum* Since the 
individual, as an academic high school student A^ould not have entered 
the labor market on a full-time basis, no loss of output (foregone earnings) 
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James Morgan and David Martin, "Education and Income," Quarterly ' 
Journal of Economics^ August 1963,* pp- 423-437. 
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results from enrollment in a vocational program. Any part-time earnings 
were considered to be equally realized whether " the. individual was enrolled 
■in a vocational or in an academic curriculum. Hence no indireot costs 
are' Incurred. 

The differenoe in di^ct costs between vocational and academic . 
education was calculated as fallows (1) the differenoe in. average current 
costs per annum was calculate^ by subtraotin^ the annual average 'current * 
cost (current expenditures per pupil) in the school district in which 
the particular vocational sc^iool is located fvom the annual average • 
current cost^of the vocational program in q'uestion ('caldulated as shown 
under Social Present Value I). (.2) The differenoe in aa^uial average., 
capital costs was calculated by subtracting, the annual W pupil capital 
depreciation in the school district in which the particJlar vocationaf 
school is located from the annual, average capital cost for the relevant 
vocational program (calculated as shown under Social Tresent Value I) . " 
The average (i.e. per trainee) social cost (C^) was then calculate^ by 
summing up the figures obtained in (1)" and (2) and multiplying the sum 
by the number of years the trainee ^pent in the vocational program, 
(ii) Social Benefits 



^ Social benefits (b'') Vere considered to be the differenoe between 
^earnings of a grad\iate of the particular vocational program and earnings 
*of an academic high school graduate. For the first year, estimated 
earnings of an academic high school .graduate were' based on "a wkge rate- 
of $1.^5 pep hour and an employment rate of 80 per c6nt. Jhese earnings 
were then subtracted from the average earnings of graduates of the^ 
specific vocational program tb obtain the first year's benefits. aJS^ 
annua WcdTth- rate of 3 per cent in the wage -rate of the vl)cational 
gradu^ was assumed thereafter and a higher growth rate for the academic 
high s^Hool graduate such that the entire earnings differential was 
eliminatid by the end of \he fifth year following graduation. The 
rationale for this assumption is th.at since the number of years of 
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schooling is virtually the ^ame under both investment options, the earning 

differential will be eliminated within five years, priiJarily through^ on- 
9 " ' 

the-job training. 



Estimates of the length of time over which the^ vocational-academic 
differences in benefits continue, following ^^ual' number of years of 
schooling, vary from 6 to 10 years. See Max Eiriinga, The Process 
and the Product of T&I Hi^h School Level Vocational Education in the 
United States: The Product^ Pittsburgh, Pennsylvania: American 
Institute for Research, September 1965; and T, Hu, M,T, l^ee, and 
Ernst W, Stromsdorfer , A Cost-Effectiveness Study of Vocational 
Eduoationr: A Comparison of Vocational and Non-Vc^cational Education in 
Secondarg^^^^^choolSj Final Report^ University Park: Pennsylvania State 
^niversity. Institute for Research on Human Resources', March 1969- 

1. / 
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CONTRIBUTIONS OF THE 'STUDY: RESULTS AND CONCLUSIONS 



A* The Results 



The Sample Vocational Education Planning Districts 

(i)' Net Social Benefits fpom Fiscal Year 1973 Participation 

^ ' Equation's 2 and 3 (pages 24 and 29) were applied to the data obtained 
by program on member schools in each of the four sample vocational education 
planning districts. The results, based on a computer program written to 
execute the necessary calculations, provided measures of the sacial present 
value (Social Present Value I and Social Present Value II) per 'trainee by 
vocational pr-ograin for every member school in each of the four sample 
vocational edupation planning distric^-sT' The computed figure3 were theri ^ 
used to calculate weighted averages (averages weighted by program e.nroil- 
merit) by jjrograHi for each of the four sample ^tocation^l' ecfucation planning • 

districts. The results are shown in 'Table 4. Each of the figures in this 

r 

table indicates the estimated Social Present Value I and Social Present 
Value II per trainee in each of the, evaluated programs. For example, ^an 
investment in the training of an individual, who otheq^ise would have 
dropped out of high schpol, in the Agricultural Production program (in 
Vocational Education Planning District **D") is estimated to result in net 
social benefits of $13,475, if that individual is male, $5,941 if female. 
The working life-time social benefits from the training of an individual 
in this program, on the average, exceed the social costs by that amount, 
i»e. the value of the economy^s output of goocis and services iiK:re*ases > 
over the working life-time o*f -an average graduate of this program by this 
amount. If the individual's completion of the vocational program was in 
.lieu of graduation from an academic high school, lithe net social beiWit&J^,^^ 
<Social pVesent Value II) from the same vocational training would be an 
estimated $3,608 (male), $2,609 (female). ^ 
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The social present vaLue figures > under either measure, indicate the 
absolute as well as the relative social economic value of the various 
programs * as a form of inves-tment in human capital. A positive value (a ^ 
dollar figure greater than zero) indicates that the program is a worthwhile 
investment: * social benefits accruing from the investment exceed the social 
costs incurred. The magnitude of the social present value indicates hob) 
worthwhile is the investment. Hence the relative social economic, values of 
the programs as investments in human capital are reflected in the relative 
magnitudes of the social present values obtained. 

On an absolute basis, all evaluated programs, with the exception of 
Child Care, have "positive social present values and hence .are unequivocably. 
worthwhile investments. Table 5 shows the mean social present values foife, 
those vocational programs evaluated in the four sample vocational education 
plahning districts and their ranking. from highest (1) to lowest social 
present value. Jable 6 groups all evaluated vocational programs (in the 
. four sample vocational planning districts) by vocational education area. 
. Trade and Industrial Education has the highest social present value, Uome 
Economics (Gainful) the lowest. The rankings differ under Social Present 
Value II from those under Social Present Value I. There is also a difference 
in ranking of vocational education areas by social prdsent values for .males 
and females . / 

The total net social benefits that accrue from vocational education 
investment in each of the four sample vocational*education planing districts 
were calculated as follows: ^ " ' 

First , the social present value per trainee (as shown in Table 4) was 
multiplied by enrollment figures (adjusted for probability pf 'graduation) 
for males and females in each of the programs during Fiscal Year 1973. This 
provided an estimate of the net social present value realized from invest- 
ment in each of the programs. Second , total net social present value of 
investment in all of the programs offered was obtained by summing up. over ^ 
all programs within the vocational education planning district. The 
results aiie shown in Column (a). Table 7. The figure of $22,357,776 (Social 
Present Value I), for example, represents th^ estimated net social benefits 
from investment in the vocational education of traine<es enrolled during 
Fiscal Year 1973 in all programs offered in Vocational Education Planning 
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District "A" (Toledo City , School District), assuming that, all these trainees 
would have droppe^H out of high school if they had not enrolled in vocational 
prpgrams. if; they would have complet^ed an academic high school education, 
^had they not participated in vocational education, the Jtotal net social 
benefits {Social Present Value II) would amount to $6,677,141 • 

(ii) Potential Increase in Total Net Social Benefits 

Estimates of total net social benefits for each of the sample vocational 
education planning districts are based on enrollment by program in Fiscal 
. Year 1973* In all of the four sample vocational education planning districts, 
the percentage of 11th and 12th grade pupils enrolled in the six vocational 
education services^° during the Fiscal Year 1973 was below, 40 per cent. 
The actual participation rates were 35-04% (Toledo City), 22.97% (Mentor- 

) Willoughby-Eastlake), 19.40% (Lake County), and 28.61% (Penta County). 

The potential increase in net social benefits from increasing parti- \ 
cipation to the 40 per cent level in each of the four sample' vocational \ 

education planning districts, was estimated as follows: ^ 

First,, the total net sacial benefits from "40 per cent participation" 
were es^ijjaated. Enrollment in the various programs during .Fiscal Year 
1973 was used as \ b^se far the composition of vo<^atlonal education enroll- 
ment in each of the vpcational education planning districts. A computation 
Of enrollment in each program necess-ary to Achieve a 40 per cent over-all 
participation rate within the planning district was then made assuming 
the same percentage of total enrollment -by program as existed in Fiscal 
Year 1973. The projected enrollment in each program was then used to 
calculate total net social benefits that would result from achieving a 
40 per cent participation rate, on the basis of measures of social present 
value per trainee by program. The results for each of the sample voca- 

t tional education planning districts are shown in Column (b) , Table 7. 

Second , the estimated total net .social benefits with the Fiscal Year 
1973 participation rate, shown in Column X^)* were then subtracteci from 
the equivalent figure for "40 per cent participation "--Column (b)"to 
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The *six vocational 'education areas^f: Agricultural Education, 
Distributive Education, Health Occupation's, Home Economics (Gainful)", 
Business acnd Office Education, and Trade and Industrial Education. 
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obtain the potential inovease in total net social benefits that would accrue 
from increasing participation iV each of. the four sample vocational educa- 
tion planning districts. The results are shown in Column (c), Table 7. ^ 
For vocationa-1 education planning district A, e.g; it is estimated that' 
the increase ins 11th and 12th grade participation in vocational programs 
would bring about additional net social benefits amounting to $3,193,954 or 
$953,875 depending whether the increase in vocational enrollment came 
. from potential dropouts or academic enrollees. 

2- Extension; ^Ohio's Voc ational Education Planning Districts 
The results obtained from the analysis of the four sample vocational 
education planning districts were used to estimate for each of the , , * 
remaining 103 vocational education planning districts: ^(i) the total net 
social benefits from vocational education programs on the' basis of 11th 
and 12th grade enrollment in Fiscal Year 1973 and (ii) the potential 
^increase in these benefits, that would accrue from increasing vocational 
enrollment to 40 per cent of 11th and 12th grade average daily membership, 
(i) Hetyooial Benefits from Ptsoal Yeav 1973 Partiaipation^ 
Enrollment in .the six vocational .education areas (all vocational ' 
education areas offered at' the 11th and 12th grade level excluding Special 
Need? and Home Economic-Useful) by program ,was used to estimate the net 
social benefits from vocational education in each of the 103 vocational 
education planning districts. 

Since no direct measurement of social present value by program „as 
made in any of these v6cational education planning districts, measures 
of Social Present Value I and Social Present Value II computed for the 
"^our sample planning districts were used as approximate measures of the 
net benefits to society at -large from investment in the education o'f 
individuals through each of the vocational programs offered in the non-' * 
sample planning districts. 

A total of 160 vocational programs were offered during Fiscal Year ' 
1973 under the six vocational education areas at the 11th and 12th grade 
level in Ohio's 107 vocational education planning districts. Of these, 
55 programs were evaluat,ecj In the four sample vocational education planning 
districts and hence indlvidual_ program social present value measures, could 
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be used as a basis for estimating the social present value per trainee in 
the non-sample vocational education planning districts. 

For this purpose, use was made of the four classifications of voca- 
tional education planning dist'ricts on the basis of which the sample was 
constructed; single (independent), multiple (cqntract), small joint 
vocational school districts (less than 3,000 ADH) , and large joi/it voca- 
tional school districts (more than 3,000 ADM). 1 

For each o/ the 103 non-sample vocational education planning districts, 
the measures' of social present value by' prpgram obtained in the represen- 
tative, planning district (in the sample) were utilized. In cases where 
the particular program was not offered in the representative p,^anning 
district, the social present value measures used were based on a weighted 
average of the social present value measures as computed for the same ; 
program in the other sample vocational education planning districts. For 
programs which were not offered in any of the sample planning districts, 
a weighted average -of social present value measures for all programs in 
the same vocational education area computed from the representative ot 
other sample vocational education planning districts was used.' 

The tt)tal net social benefits from Fiscal Year 1973 participation 
for each of the 103 non-sample vocational education planning districts 
were calculated by multiplying the social present value (both measures: 
Social Present Value I and Social Present Value II) by enrollment figures 
(adjusted for probability of graduation) for male^ and females in each 
of- the programs during Fiscal Year 1973. Total net social benefits of 
investment in all of the programs offered were then obtained by summing 
up over all programs within the vocational education planning district. 
The results are shown in Column (a), table 8. 

(ii) Potential Increase in Total Net Social Benefits 

The potential increase in net social benefits from increasing parti- 
cipation to the 40 per cent level in each of the 103 non-sample vocational 
education planning districts was estimated as follows: 

First , the total net social benefits from "40 per cent participation" 
were estingited. Enrollment in each of the programs during Fiscal Year 1973 
was used as a base for the composition of .vocational education enrollment 



. in each of the vocational education planning districts. The enrollment in 
each progcam necessary to .achieve a 40 per cent overall participation 
within the planning district was computed on the assumption of the same 
share by program in total' enrpllmeht as existed in Fiscal Year 1973. The 
projected enrollment in each program was then- used to calculate total net 
social benefits that would result from achieving a 40 per cent participati 

• rate, ilsing the figures on social present value per trainee by program • 
<e.^tiJikated as explained in Section (i) above). The results'are shown in 
Column (b), Table 8. 

Second , the estimated total net social benefits with the^ Fiscal 
Year 1973 participation rate, shown in Column (a). Table 8, were then 
subtracted^ from the equivalent figure for "40 per" cent participation"— 
Column (b)— to obtain the potential increase in total net social benefits 
that would accrue from increasing participation (or alternatively the 
foregone social benefits .from limited participation as, of Fiscal Year 1973) 
in each of the 103 non-sample vocational education planning districts^ 
These results are shown in.Column (c)i "Table 8. The last row of figures 
in Table 8 shows the totals for all of Ohio's 107 vocational education 
planning districts. 

B. Conclusions 

The purpose of quantitative economic analysis of public programs is 
to assist decision-makers in the allocation of a, given set of scarce 
resources among numerous competing uses. This study addressed itself to 
the evaluation of the net social benefits from participation in vocational 
education at the senior high school » level in the State of Ohio. Viewed 
as investment in human capital, vocational -programs were evaluated in 
order .to estimate the excess of social benefits over social costs that 
accrue from training an individual in any of the programs offere'd. 
Benefits were measured in terms of contributions to the value of goods 
and services produced in the economy over .the individual's working life- 
time as a result of c^pleting a vbcational program; costs in terras of 
the value of the gocyds and services that had to be given up in order to 



provide the traifting*^ - The measurement of benefits and costs^-of investment 
in an individual completing a vocational program, therefore, encompassed 
all costs and benefits to whomever they accrue in society. 

Completion of a vocational program at the senior high school level 
(11th and 12th grade level) is undertaken as an alternative to completion 
of an academic high school education or to dropping out Of high school 
upon completion of the 10th grade. Therefore, two measures of net social 
benefits realized from training an individual in a vocational program 
we^e used: (1) Social Present Value I: the present value of net socia^ 
benefits from investment in an individual who completes a given vocational 
program when the individual would have otherwise dropped out of high school 
and (2) Social Present Value II: the present va-fue of these net social • 
benefits Vjien the individual's completion of the vocational program is in 
lieu of, completion of an academi^ high school education. Also, sii;ice , 
benefits and costs differ between females and males primarily because of 
differences in labor force participation rates between the sexes over tlite 
working' life-time, separate calculations of Socia-l Present Value I and j 
Social Present Value II were made for males and females. Data on a samp]4 
of four vocational education planning districts were used representing A:he 
three organizational forms of Ohio's 107 Vocational education planning 
distriots: single (independent), multiple (contract), and ^int vocational 
school districts. The calculated present value of the excess of social 
benefits over social costs per trainee by program provided the basis for 
estimating the total net social benefits from Vocational ^'ducation pro- 
grams in each of the four sample vocational education planning districts: 
(1) otu the basis of enrollment during^ Irhe? 1973' Fiscal Y^ar and (2) on the 
basis of in(;reased enrollment to 40 per cent of average daily membership 
at the 11th and 12th grade devel. The difference between (1) and (2) 
provided an estiinate of the potential increase in total net social 
benefits from increasing participation in vocational education to 40 per 
cent in each of the sample vocational, education planning districts* 

The results for the sample vocational education planning districts 
were then used to obtain similar estimates for the State's remaining 103 ■ 
vocational educational planning districts. The computed estimates indicate 
that increasing the participation rate })y senior high school students in 
* 
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vocational educatioh ^programs (excluding Home Economics Useful and Spec^ial 
Needs) to 40 per cent of average daily membership in all of the vocational 
education planning districts would result in a state-wide increase in net 
total social benefits amounting to a minimum of $108,918,528 and a maximum 
of $326,951,424, depending upon the percentage of increased enrollment .in 
vocational education originating from stqdents who would have otherwise 
completed an academic high school education and from students who would 
have dropped out after completion of the 10th grade had they n6t enrolled 
in vocational education programs. 

The estimates for each of the vocational education planning districts 
are to be similarly interpreted as lower and upper bounds of additional 
net social benefits from increasing participation to the 40 per cent level. 

The net social benefits from 1973 Fiscal Year participation and the 
potential increase in these benefits depend upon the sizeof the vocational 
education planning district, the 1973 Fiscal Year participation rate, the 
composition of enrollment in vocational programs, i.e. the percentage o-f 
total enrollment in the various vocatiortSl programs, and male-f empale 
enrollment structure. Estimates of potential increases in net social 
benefits from achieving a 40 per cent participation rate were based on the 
same composition of program enrollment as existed in Fiscal Year 1973. 
Since net social benefits per trainee vary for different vocational pro- 
grams, any change in program Composition within any vocational education 
planning (district would result in actual total- net social benefits greater 
or smaller than those projected depending on whether the change was tj^wards 
programs with higher or lower net social benefits* The same observation 
applies to the female-male shares in program enrollment. 

. The estimated total net social benefits are, of course, based on 
estimates of social present value per trainee by 'vocational program and 
vopational education area. Calcttlation of social costs and Social 
benefits used in these estimates are in turn based on the present structure 
of those costs arVd benefits* Future changes in costs (with their components 
of direct and indirect costs) or benefits due to changes in the structure 
of supply and demand for occupational skills, could alter the absolute and 
relative levels of net social benefits from the various vocational programs 
and consequently the total net social benefits frotd vocati6nal^education 
in each of the vocational educatibn planning districts. 




